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NNOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma yuebHoro kypea «'eomeTtpus» 6a3zoBoro ypoBHs st oOydarommxcs 10 —11
KJaccoB paspaboraHa Ha ocHoBe DemepanbHOr0 TOCYZapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
cpeanero oOuiero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MUPOBBIX TpeOOBAaHUWH, MPEABSIBIAEMBIX K
MaTEeMaTHYECKOMY 00pa30BaHMIO, U TPadulMid poccHiickoro oOpa3oBaHus. Peanmzauus mporpamMmel
oOecrieynBaeT OBlaJICHUE KIIFOUEBBIMH KOMIIETEHIUSIMHU, COCTABIISIFOLIMH OCHOBY JAJISI CAMOPAa3BUTHS U
HENPEPLIBHOIO 00pa30BaHMs, IEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JMYHOCTHOIO M TI03HABATEIHHOTO
Pa3BUTHS IMYHOCTU O0YUYAIOIIUXCS.

IEJHN U3YYEHUA YYEBHOT'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuH Ha YPOBHE CpeJIHETo 001ero oopasoBaHus oOycIoBIcHA
MPAKTHICCKONW 3HAYMMOCTBIO METaNpPEeIMETHBIX M MPEIMETHBIX PE3yJIbTATOB OOYYCHUS TCOMETPHH B
HANpaBJICHUW  JIMYHOCTHOTO  pa3BUTUS  oOydaromuxcs, (GopmMupoBaHus  (QYHKIIMOHAILHOMN
MaTeMaTHYECKON TPaMOTHOCTH, M3YYCHHs APYrUX YYEOHBIX TUCIMILINH. Pa3ButHe y oOydarommxcs
MPaBWIBHBIX TPEJCTABICHUNH O CYIHOCTH W TPOUCXOKJCHUU TEOMETPUYCCKHX aOCTpaKIui,
COOTHOIICHHH PEaTbHOTO M HJICaTbHOr0, XapaKTepe OTPaKEHUS MATeMAaTUYCCKON HAyKOW SBICHHHA U
MPOIIECCOB PEAlbHOTO MHpa, MECT€ TISOMETPHUM B CHUCTEME HAyK WM pPOJIM MaTeMaTHUYeCKOro
MOJICIUPOBAHHUS B HAyYHOM I[IO3HAHUU M B MPAKTHKE CIIOCOOCTBYeT (OPMHPOBAHHIO HAYYHOTO
MHPOBO33pPCHHS yYaIIMXCS, a TaKKe KadecTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTaiid B
COBPEMEHHOM 0O0IIIEeCTBE.

TeoMerpus sBnsieTcss OAHUM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEJHEr0 00IIero 00pa3oBaHus,
TaK Kak o0ecreurnBaeT BO3MOKHOCTb N3Y4EHUS KaK TUCIIUILINH €CTeCTBEHHO-HAYYHOH HApPaBIECHHOCTH,
TaK U TyMaHUTapHOM.

Jlormdeckoe MbIIUICHAE, (OPMHpPYyeMOe MPH H3YyYeHHWH OOYYArOIMMHUCS TMOHITHHHBIX OCHOB
TEOMETPUHU U TIOCTPOCHUH LETIOYKH JIOTHYECKUX YTBEPKIAECHNUN B X0J[€ PEIICHUS TeOMETPUIECKIX 3a/a4,
yMEHHUE BBIJBATATh M OINPOBEPraTh T'MIIOTE3BI HEMOCPECTBEHHO HCIMOJB3YIOTCS MPH pEHIeHUH 3a1ad
€CTECTBEHHO-HAYYHOT'O IMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHe OpHUEHTHpPOBAThCS B IMPOCTPAHCTBE HTPAET CYHIECTBEHHYIO POJIb BO BCEX 00JacCTIX
NesTeNbHOCTH 4YenoBeka. OpHeHTalust 4YejoBeKa BO BPEMEHH M IPOCTPAHCTBE — HEOOXOAMMOE
YCIOBHE €ro COIHMAaJIbHOrO OBITHA, (hopMa OTpaKeHHS OKPYKAIOIIEro MHpPa, YCIOBHE YCIEITHOrO
MO3HAHHWS W aKTUBHOTO IpeoOpa3oBaHus JelcTBHTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMHU
obpazamu oObeqUHSET pa3HbIE BUIBI Y4eOHOW W TPYNOBOW JESITENBHOCTH, SIBISIETCS OJHUM U3
npo¢eCCHOHANFHO BaXKHBIX KavyecTB, IMO3TOMY akTyajdbHa 3agada (OpMUPOBAaHHSA Yy OOYYArOUTHXCS
MIPOCTPAHCTBEHHOI'O MBIIUIEHUSI KaK pPa3HOBHAHOCTH OOpAa3HOrO MBIIUICHHS — CYIIECTBEHHOTO
KOMITOHEHTAa B MTOJATOTOBKE K MPAKTHIECKON AeATEIbHOCTH [0 MHOTUM HAIPaBICHUSIM.

Ilems ocBoeHHS mporpamMMbl ydeOHOro kKypca «l'eoMerpusi» Ha 0a30BOM ypoBHE OOydeHHS —
00meo6pazoBaTeIbHOE M OOMIEKYILTYPHOE Pa3BUTHE OOYJAIOIIUXCS Yepe3 00eCIIeueHHE BO3MOKHOCTH
MPUOOPETEHUS ¥ UCTIOIB30BaHUS CHCTEMATHUECKUX TeOMETPUICCKIX 3HAHUHN U JICUCTBUH, CIISITU(PIIHBIX
TEOMETPUHU, BO3MOKHOCTH YCIICIITHOTO MPOA0JIKEHUS 00pa30BaHMs 110 CIEIIUATBHOCTSIM, HE CBSI3aHHBIM
C MIPUKJIATHBIM UCIIOTb30BAHHEM TEOMETPHH.

IIporpamma mo reomerpun Ha 0a30BOM ypOBHE MpeIHA3HAUYEHA IS OOYJArOMIMXCS CpeaHel
IIKOJIBI, HE MCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUN Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMS.
Takum oOpazom, oOyJaroruecss Ha 6a30BOM YPOBHE JTIOJKHBI OCBOUTH OOIIHE MATEMAaTUIECKAE YMCHHUS,
CBsI3aHHBIC CO CHEIUPUKON reoMeTpUH U HEOOXOIUMEIE JUJISl )KU3HHU B COBpeMEHHOM obriectBe. Kpome
3TOr0, OHM UMEIOT BO3MOXKHOCTh M3Y4YUTh TEOMETPHUIO Oosiee riIyO0Ko, €Cli B JadbHEUIIIeM BO3HUKHET
HEOOXOAMMOCTh B TCOMETPHUYCCKUX 3HAHUAX B TPO(HECCUOHAIBHOMN JAeATEITHHOCTH.



Joctwkenue 1enm 0CBOCHHS NPOrpaMMbl 00eCcTieunBaeTCsl pelIeHHeM COOTBETCTBYIOIINX 3a/1a4.
[puopurernsiMu 3amagyaMu ocBoeHHsI Kypca <« eomerpum» Ha Oa3oBoMm ypoHe B 10—11 kiaccax
SIBJISTIOTCSL:

e (QopmupoBaHUE MpeJICTABICHHUS O TECOMETPUH KaK YaCTH MUPOBOM KyJIbTYPHI M OCO3HAHHE €&

B3aWMOCBS3H C OKPYKAIOIIM MHUPOM;

e (¢opMHpOBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TEJIaX BPAIICHUS KaK O Ba)KHCUIIHMX
MaTeMaTHYeCKUX MOJENAX, IO3BOJISIONIMX ONKCHIBATh W W3ydaThb pa3HbIE SBICHUS
OKPY>KaIoIIero Mupa;

e (opMHpOBaHHE YMCHHS pacloO3HaBaTh Ha YEpTEkKaX, MOJCIAX U B pPEATbHOM MHpPE
MHOTOTPaHHHKH U TeJIa BPAIICHHUS,

e OBJIaJICHHWE METOJAaMU PEIIeHHS 33a/1a4 Ha MMOCTPOCHHS Ha H300pakeHMIX MPOCTPAHCTBEHHBIX
uryp;

e (QopmupoBaHUE YMEHUS ONEPHPOBATH OCHOBHBIMH IMOHATHSIMH O MHOTOTPAaHHHMKAX M Telax
BpAaIeHUS ¥ NX OCHOBHBIMU CBOWCTBaMU;

® OBJIAJICHUC AaJITOPUTMAMH PEIICHHWs OCHOBHBIX THIOB 3aj7a4;, (OPMHPOBAHHE YMCHUS
MIPOBOJIUTH HECIIOKHBIE TOKAa3aTeIbHBIE PACCY)KICHHS B XOAE PEIICHUS CTePEOMETPUIECKIX
3aJa4 1 337124 C IPAKTUIECKUM COIep KaHNEM;

® pa3BUTHE HMHTEIJICKTYaJbHBIX U TBOPUECKMX CIIOCOOHOCTEH OOydalomuxcs, MO3HaBaTEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMCHUH, KPUTUIHOCTH MBIIIICHUS;

e (QopmupoBaHue (QYHKIMOHAIBLHOW TPAMOTHOCTH, pEIECBAHTHOH T'C€OMETPUM: yMCHHE
pacmo3HaBaTh NPOSIBICHHUS TC€OMETPHUUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNTbHBIX KU3HEHHBIX CUTYAIUSAX U IIPU U3YYCHUU APYTUX YUCOHBIX IPEJIMETOB, IPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, GOpMYyIHPOBATh HX Ha SI3bIKE TEOMETPUHU U CO3/1aBaTh
reOMETPUIECKHE MOJAEIH, NIPUMEHATh OCBOCHHBIH T€OMETPUUYECKUNA ammapar Ijsl peLIeHHs
MPAKTHKO-OPUCHTUPOBAHHBIX  3aJa4, HMHTEPIPETUPOBATh U  OICHUBATh IOJyYCHHBIC
pe3yNbTaThL

OmnuuTeIbHOH OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKIIOYEHHE B KypC CTEPEOMETPHH B
Hayaje ero M3y4eHHUs 3ajad, pellaeMblX Ha YpOBHE HMHTYWTHBHOIO IO3HAHUS, M ONpeAelEHHBIM
oOpa3oM opraHn3oBaHHas paboTa HaJ HUMH, 4YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U
MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET NPOTEKaHWE HHTYMTHBHBIX MPOLIECCOB, MOTHBHPYET K
JaJbHeHIeMy U3y4eHHUIO IpeaMeTa.

[peanourenue oTaaéTcsa HArMAIHO-KOHCTPYKTHBHOMY METOly OOYyYEHHS, TO €CTh TEOPETHYECKHE
3HaHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IIPAKTHYECKOW AeATeIbHOCTH. PaszBurue
MIPOCTPAHCTBEHHBIX MPEJICTABICHUH Y yJalIuXcsl B Kypce CTEpEOMETPUN TMPOBOIUTCS 32 CUET pEIICHHS
3aJay Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3aJa4 Ha OINEPHUPOBAaHHE NPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpa3a MPOBOIUTCS C OMOPON HAa HATJBIIHOCTh, a ONMEpUPOBaHHE 00pa3oM — B
YCIIOBHSIX OTBJICUEHUS OT HATJISAHOCTH, MBICTIEHHOTO U3MEHEHHSI €r0 UCXOTHOTO CO/IePIKAHMUS.

OcHOBHBIC cojaepx)arelbHbIe JTHHIN Kypca «I eomerpum» B 10—11 kimaccax: «MHOrorpaHHUKHY,
«Ipsample © TUIOCKOCTH B mpocTpaHCcTBe», «lema BpameHns», «BeKTopsl W KOOpPAWMHATHI B
npocTpancTBe». DopMupoBaHUE JTOTHUECKUX YMEHHH pacrpenensieTcsi He TOIbKO MO CONePKaTeIbHBIM
JVHUSM, HO ¥ TI0 TOJ]aM 00y4YeHHs Ha YPOBHE CPEJIHEr0o 00IIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIICE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUSI padoueit
MPOrpaMMBbI, paclpeacHéHHBIM 10 ToaaM OOyYeHHs, CTPYKTYPHPOBAHO TaKHMM 00pa3oM, YTOOBI
OBJIAJICHHE TEOMETPUYCCKUMH TMOHITHAMH U HaBBIKAMH OCYIIECTBISIIOCH IIOCIENOBAaTEIBHO U
MOCTYTATeIbHO, ¢ COOJIIOJIEHUEM MPHHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIWCH B
OOIIYI0 CHCTEMY T'€OMETPHUCCKHUX IMPEICTABICHUN 00yJaIoNTuXCsl, paclmmpss U yriayouss eé, oopasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.



MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun otBoautcs 2 yaca B Henento B 10 kinacce u 1 yac B Hepento B 11 kiacce,
BCero 3a J1Ba rojna oOy4yenus - 102 yueOHbIX yaca.



COJEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIC TIOHATHUS CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHcTBo. [loHsTHe 00
aKCHOMAaTUYE€CKOM TMOCTPOCHUH CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CICACTBUS U3 HUX.

B3zanMHOE pacmonokeHne NpSAMBIX B MPOCTPAHCTBE: MEpeCeKaloluecs, MapajuieiabHble U
CKpeIuBaroImuecs npsmMeie. [lapanaenbHOCTh MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapayiieIbHbIC
MPSIMBIE B TIPOCTPAHCTBE; MapaJuIeIbHOCTh TPEX MPSMBIX; MAPAIIETLHOCTD MPSMOU U TNIOCKOCTH. YTJIBI C
COHAIPABIICHHBIMU CTOPOHAMU; YTOJl MEXAY MPSMBIMU B TIpocTpaHcTBe. [lapamienbHOCTh TIOCKOCTEH:
napajuieNIbHbIE TUTOCKOCTH, CBOWMCTBA IMapaJuIeNbHBIX TUTIOCKOcTed. [Ipocreiimmme mpocTpaHCTBEHHBIC
(bUryphl Ha TUTOCKOCTH: TETPa’dap, KyO, MapasliesIeuIe T, IOCTPOCHUE CCUCHUH.

[eprieHIUKYISIPHOCT, TPSMOW W TUIOCKOCTH: TEPICHIUKYJISPHBIC NpPSIMbIE B IMPOCTPAHCTBE,
MpsIMBIC TTapaJUICIbHBIC U MEePICHIUKYIIAPHBIC K TUIOCKOCTH, MIPU3HAK MEPIEH IUKYIIPHOCTH IPSIMOH 1
IUIOCKOCTH, TeopeMa O MPsIMONW MEPHEeHAUKYISIPHON IIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YO MEXKITY
psIMOM W TUIOCKOCTBIO; JBYTPAHHBINA YTOJI, JIMHEWHBIA YroJl NBYrpaHHOro yria. [lepneHaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM O IJIOCKOCTH, MPOCKIUS
(urypel Ha TMIOCKOCTh. [lepEeHIUKYIAPHOCTh IUIOCKOCTEH: MPU3HAK NEPHCHIUKYISIPHOCTH JABYX
wiockoctelt. TeopeMa o TpEx meprneH uKyIsIpax.

MHororpaHHUKH

IlonsiTHE MHOTOrpaHHHWKA, OCHOBHBIE JJIEMEHTHI MHOTOTPAHHHKA, BBIMYKJIBIE W HEBBIMYKIbIE
MHOTOTPaHHHUKH; pa3BEpPTKa MHororpaHHuka. I[Ipm3ma: n-yrompHas mnpu3ma; TpaHH W OCHOBAHHS
NPU3MBIL; TIpsSIMasi ¥ HAaKJIOHHAs IPU3MBL; OOKOBas M TOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunes,
MPSIMOYTOJIBHBIM TapalieNienuie W ero cpoiictBa. [lupamupa: n-yronmpHas mnupaMuaa, TpaHH U
OCHOBaHHME MHpaMHAbl; OOKOBas W TIONHAS TOBEPXHOCTh NHUPAMHUIBI, NPABWIbHAS W YyCEUEHHAS
nupamMua. DJIeMEHThl MPU3MBI U TUpamMuabl. [IpaBuiibHbIE MHOTOrpaHHUKH: TMOHSTHE MPaBHIBHOTO
MHOTOTpaHHHKA; MPAaBUIIbHAS MMPU3Ma U MpaBWIbHAS MTUPaMU/Ia; IPABUIbHAS TPEYTrOJIbHAS TUPAMUIa U
MPaBWIIBHBIN TeTpasrap; Kyo. llpencraBienne o mpaBWIBHBIX MHOTOTPAHHUKAX: OKTadAp, MOJAEKa’ap U
ukoca’ap. CedeHus MPU3MBI U TUPAMUIBI.

CuMMeTpus B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENHFHO TOYKH, MPSIMOM, TIIOCKOCTH. DIEeMEHTHI
CUMMETPHUH B TUPaMU/I1ax, Hapajjeaenuie1ax, IpaBIIbHbBIX MHOTOTPAHHHKAX.

BoruuciieHre 3J1€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHaidd, yriel. IDiomazas OOKOBOH
MMOBEPXHOCTH W TIOJHON IMOBEPXHOCTH MPSAMOM MPU3MBEI, IDIOMA s OCHOBAHHWM, TeopeMa O OOKOBOM
MOBEPXHOCTH MpsAMON Tpu3Mbl. llmomaasr OOKOBOM IMOBEPXHOCTH UM TIOBEPXHOCTH MPaBHIBHOM
MApaMHUIbI, TEOpeMa O IUIOMAAu yced€éHHOW mupaMuabl. Ilorstrne 06 o0néme. OOBEM THpPaMUIBI,
TIPU3MBEI.

ITomoOHBIE Tena B mpocTpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMu
MOXOOHBIX TEII.

11 KJIACC

TeJsia Bpamenus

Hunuagpuyeckass — MOBEPXHOCTh,  OOpasyiomme  MIJIMHAPUYECKOH  MOBEPXHOCTH,  OCh
IIMHAPUYIECKON MOoBepxXHOCTH. Llunuuap: ocHoBaHUS U OOKOBas MOBEPXHOCTb, 0Opasyomias U OCh;
Ioma s OOKOBOH U MOTHON ITOBEPXHOCTH.

Konmnueckast moBepXxHOCTb, 00pa3yioye KOHUUECKOW TOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOM
noBepxHocTH. KoHyc: ocHOBaHMe W BeplinHa, oOpasymoolias M OCh; IUIOMAnb OOKOBOW W IOJHOM
MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3ylolire 1 BEICOTA; OCHOBAHUS M OOKOBAsl IOBEPXHOCTb.



Chpepa u mmap: meHTp, paguyc, IOUAMETp; IUIOMAAb MOBEpPXHOCTH cdepsl. BzaumHoe
pacnonoxeHue chepsl v INIOCKOCTH; KacaTelbHasl INIOCKOCTH K cdepe; miomaas chepsl.

N3o0pakenne Ten BpameHus Ha MI0cKOocTH. Pa3BépTka nuianHIpa U KOHYca.

KoMOunanyu Ten BpallleHHWs W MHOTOTPaHHUKOB. MHOIOrpaHHHUK, OMHMCAHHBIH OKOJO cepsr;
cdepa, BOUCaHHAs B MHOTOTPaHHUK, WIH TEJIO BPaIlleHUSI.

[onsitue 06 06bEMe. OcHOBHBIE cBOMCTBAa 00BbEMOB Tel. Teopema 00 00BbEMeE MPSMOYTOIBHOTO
napajuiesenumnea u ciueactsus u3 He€. O0béM nunuHapa, konyca. O0bEM 1mapa 1 miomanb cQepsl.

IlogoGuble Tena B mpoctpaHcTBe. COOTHOIICHUST MEXKIY IUIOMIAAsIMU MTOBEPXHOCTEH, 00bEMaMu
IIOTOOHBIX TEJIL.

Ceyenns nunuHapa (mapajuleIbHO W MEPHeHANKYISIPHO OCH), CeUeHHUs] KOHyca (IapajulelibHOe
OCHOBAHMIO U MPOXOASIIEE Yepe3 BEPLINHY), CEUCHUS IIapa.

BexTopbl 1 KOOPANMHATHI B MPOCTPAHCTBE

Bexrop Ha mmockocTH U B ipocTpaHcTBe. CNo)KeHnE U BEIUMTaHHE BEKTOPOB. YMHOKEHUE BEKTOpa
Ha ymcio. Pa3noxeHune BekTopa mo TpéM HEKOMIUIaHapHBIM BekTopaM. llpaBuio mapamienenumnena.
Pemenue 3aa4, CBS3aHHBIX C IPUMEHEHUEM IPaBHI AEHCTBUH ¢ BekTopaMmu. [IpsiMoyronsHas cucrema
KoopauHatT B npoctpaHcTBe. Koopaunatel Bekropa. [Ipocrelime 3anaun B KoopauHaTax. YIoll MEXAy
Bekropamu. CKalsipHOE IPOU3BeeHNE BEKTOPOB. Boruncinenre yrioB Mexay NpAIMBIMU U TNIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO MPH PEILICHINH T€OMETPUIECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIbTATHI
JIMYHOCTHBIE PE3YJIBTATbI

JlnaHOCTHBIE pE3yNbTaThl OCBOCHHSI MpOrpaMMbl ydeOHOro mpeamera «MareMaTuka
XapaKTepU3YIOTCS:

I'paxnanckoe BocnuTaHHe:

cOPMHUPOBAHHOCTBIO TPAKIAHCKOW MO3ULIUHU 00yJaroLIerocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O
YlieHa POCCHICKOro OOINEecTBa, MPEACTABICHHEM O MaTeMaTHYECKHX OCHOBaX (DYyHKIMOHHPOBAHUS
Pa3JIMYHBIX CTPYKTYP, SIBJICHHH, IPOLIEAYDP TPaXkAaHCKOT0 001IecTBa (BEIOOPHI, OMPOCH U TIP.), YMEHHEM
B3aMMO/I€HICTBOBATH C COLIMATLHBIMU HHCTUTYTAMH B COOTBETCTBHU C MX (PYHKIMAMH U Ha3HAUYCHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

Cc(OPMHUPOBAHHOCTBIO POCCHUICKON TPakJTaHCKOH HMIEHTHYHOCTH, YBOKEHHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHHCKOM MaTEMAaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSIM POCCHHCKUX
MaTE€MaTHKOB M POCCHUICKON MaTeMaTHYECKOM IIKOJIBI, K MCIIOJb30BAHUIO THX JOCTHKEHUH B IPYyrux
HayKaX, TEXHOJIOTHAX, CPepax IKOHOMHUKH.

JyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEH POCCHICKOro Haposa; cOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, ITUYECKOrO MOBEIEHUS, CBA3AHHOIO C MPAKTHYECKUM MPUMEHEHUEM JOCT)KEHUM HayKu U
JEeATeIbHOCTHIO YYEHOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/1a B IIOCTPOEHUE YCTOWYMBOTO Oy IyIIero.

JcTeTHYecKoe BOCIIMTAHNE:

3CTETHMYECKUM OTHOIICHHEM K MHpY, BKJIIOYas ICTETUKY MaTeMaTH4eCKuX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3ajiad, pELICHUH, pacCyXAEeHUH; BOCIPUMMYMBOCTBIO K MAaTEMaTH4YE€CKUM acCIeKTaM
Pa3IuYHBIX BUJJOB UCKYCCTBA.

du3nyecKoe BOCIIUTaHHe:

C(OPMHUPOBAHHOCTHIO YMEHHUS NPUMEHATh MaTeMaTHYECKUE 3HAaHUS B MHTEpecax 3J40pOBOrO U
Oe3omacHoro oopasa *HU3HU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3/10POBBIO (30pOBOE IHUTaHUE,
cOaTaHCHUPOBAHHBIA PEXHUM 3aHATUH M OTAbIXa, peryiaspHas (u3udeckas aKTUBHOCTB); (pHU3MYECKOTrO
COBEPIICHCTBOBAHUS, [IPU 3aHATHSIX CIIOPTUBHO-03/10POBUTENIBHOI 1€SITE€IBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAYy, OCO3HAHMEM IICHHOCTH TPYIOIIOOMS; MHTEPECOM K Pa3MuHbIM chepam
npodecCHOHATBHON AEATENBHOCTH, CBS3aHHBIM C MaTeMaTHKOM M €€ NPHIOKCHHUAMH, YMEHHEM
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccunm M peamn30BBIBATh COOCTBEHHBIC >KH3HCHHBIC
IUIaHBl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTreMaTrnyeckoMy OOpa3oBaHMIO M caMOOOpa30BaHHUIO Ha
OPOTSKEHUM BCEH JKU3HHU; T'OTOBHOCTBIO K AKTMBHOMY YYacTHIO B DPEIIEHUM IPAKTUUECKUX 3a]1ay
MaTeMaTHYECKON HaIlpaBIEHHOCTH.

JKo/10rHYecKoe BOCIIMTaHMe:

C(OPMHUPOBAHHOCTBIO  SKOJIOTMUECKON  KYJIbTYphl, IIOHUMAHHUEM  BIUSHUS  COLMAJIBHO-
9KOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE IIPUPOIHOI U cCoLManbHOM Cpe/ibl, 0CO3HaHUEM IT100aIbHOr0
XapakTepa SKOJIOTMUECKHX MpoO0JieM; OpUEHTauuel Ha MPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWH IS
pelieHns 3agad B 00JacTH OKPYKAIOIIEH Cpelbl, INIAHUPOBAHMS MOCTYIIKOB M OIIEHKH MX BO3MOXKHBIX
MOCIIEJICTBUH JJIs1 OKpYXKAIOIIEeH Cpeabl.

IleHHOCTH HAYYHOI 0 TIO3HAHMSA

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHSA
HayKd M OOLICCTBEHHOW MPAKTUKH, MOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak cepbl UeJIOBeUeCKOu
JIeSITENIBHOCTH, 3TAloB €€ pa3BUTHS U 3HAUMMOCTHU JJISI pa3BUTHS LIMBWIN3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM W MaTeMaTHYecKOW KyJIbTypod Kak CpEICTBOM IIO3HAHMS MHpA; TOTOBHOCTBIO
OCYILECTBIIATH IPOEKTHYIO M UCCIIEI0BATENBCKYIO AEATEIBHOCTh HHAUBUIyaJIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIBTATbBI

MeranpeameTHbie pe3yabTaThl OCBOCHHS IMPOTrpaMMEI ydeOHOro mnpeaMera «MaremaTHkay
XapaKTepU3yIOTCs OBJIAJCHUEM YHUBEPCAILHBIMHU HO3ZHAGAMENbHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OCUCTNEUSAMU, YHUBEPCATLHBIMU PE2YIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvnvle no3nasamenwvhovle Oeticmeus, obecneuusarom @Gopmuposanue 0a308bix
KOCHUMUBHBIX ~Npoyeccog o0yuaowuxcs (0ceoenue Memooo8 MNO3HAHUS OKPYIICAIoWe20 MUupa,
npuMeHenue I102ULeCKUX, UCCIe008aMeNbCKUX onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckne aeiicTBus:

®  BBISBIIITH M XapaKTEPH30BaTh CYIIECCTBEHHBIE TPU3HAKH MaTEMAaTHIECKUX 00'hEKTOB, IOHSATHI,
OTHOIICHUW MEXJy TOHSATHIME, (OpPMYJIMpOBATh ONpEJNeNICHHs IOHSITHI, YCTaHABIMBAThH
CYIIIECTBCHHBIM TpH3HAK KJIacCH(HKAIIK, OCHOBAaHUSA IS OOOOMICHWS W CpaBHCHUS,
KPUTEPHUU TIPOBOIMMOT0 aHAJIHN3a;

e BOCIpUHHMATh, (OPMYIUPOBaTH W MNPeoOPa30BBIBATh CYXIACHHS: YTBEpJUTEIbHBIC U
OTpHIIATENIbHbIE, IMHUYHBIE, YACTHBIC U OOIIHE; YCIOBHbIC;

® BBISBJISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TMPOTUBOpEYMsl B (akTax,
JNaHHBIX, HAOJIONCHHUSIX W YTBEPXKJCHUAX; TpejjiaraTb KPUTCPUW JUUIsS  BBISBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JienaTh BBIBOJBI C UCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JSIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOUCHUH, YMO3AKTFOUCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITEIHHO JOKA3aTEIhCTBA MAaTEMAaTHUECKUX YTBEPXKACHHUH (NPSIMbIE U OT
MPOTHUBHOTO), BEICTPaWBaTh AapryMEHTAIMIO, TPUBOJWTh NPUMEPHI W KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYXKICHHSI U BBIBOIHI;

e BBIOMpaThH Croco0 permeHus yueOHOH 3amadn (CpaBHUBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOoJee MOAXOIAIINHN ¢ yIETOM CAaMOCTOSATEBHO BBIJICIICHHBIX KPUTCPUEB).

Ba3zoBble ncciieioBaTe/bCKue eldcTBUSI:

® JWCIOJI30BaTh BONPOCHI KaK HCCICIOBATEIBCKUN HHCTPYMEHT MO3HAHUS;, (OpMYIHpPOBATH
BOIPOCHI, (DUKCHPYIOIHE TPOTUBOpEUHE, MPOOJIEMyY, YCTAaHABIMBATH MCKOMOE U JaHHOE,
(hopMHUPOBATh THITOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITUI0, MHEHHUE;

® TIPOBOJUTH CAaMOCTOSTEIHFHO  CIUIAHUPOBAHHBIA  JKCIEPUMEHT, HCCICAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJICHUS, MPOIIECCa, BHISIBICHUIO
3aBUCUMOCTEH MEX Iy 00hEKTaMU, IBICHUSIMHU, TIPOISCCAMH;

®  CaMOCTOSTENBHO (hopMymupoBaTh OOOOIICHUS W BBIBOJBI IO pPE3yJbTaTaM IMPOBENEHHOTO
HAOIOICHUS, UCCIICIOBAHUS, OI[EHUBATh JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIETATOB, BBIBOJIOB
H 0000IIEHNI;

® [POTHO3WUPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCa, a TAKKE BBIJBUTATh PEIOIIOKECHUS O €r0
Pa3BHUTUH B HOBBIX YCIOBHSX.

Padora ¢ nndopmanueii:

®  BBIBILITH JACPUIMTHI WHOOPMAIINH, JTAHHBIX, HEOOXOJMMBIX JIJIi OTBETA Ha BONPOC U JJIS
pelIeHHUs 3a/1auH;

e BHIOMpaTh HWHPOPMANMIO W3  WCTOYHUKOB  Pa3IMYHBIX  THUIOB, aHAJIW3UPOBATH,
CHCTEeMATH3HPOBATh M HMHTEPIPETUPOBATh WHPOPMAIUIO pPa3iIWYHBIX BHJAOB W (QOpM
NpeJICTABJICHUS,

® CTPYKTYpHUpPOBaTh MH(OPMAIIHIO, MPEJCTABIATh €€ B pa3IMUHBIX (OpMax, WLTIOCTPUPOBATH
rpauyecKy;

®  OICHUBATH HAAEKHOCTH HHPOPMAIIUH 1T0 CAMOCTOATENBHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHblie KOMMYHUKAmMUGHble OcliCmsus, 00ecneuusarm CcoopmMupo8aHHoCmy
COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.



OO0menne:

BOCIIPUHMMAaTh U (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHU C YCJIOBHSMH U ILEISIMH
OOIIeHHUs; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHMEHHBIX
TEKCTaxX, JaBaTh IOSCHEHHUS IO XOJy PEUICHHs 3a/laud, KOMMEHTHPOBAThH IOJTyYECHHBIN
pe3ynbTaT;

B X0le OOCYXKIEHHs 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TEMbI, MPOOIEMBI,
penraeMoii 3a/1a4u, BEICKa3bIBaTh HICH, HALICTICHHbBIC HA TIOMCK PEIICHUS; COOCTABIISTH CBOU
CYXIICHHS C CY)XICHUSIMH JIPYTHX YYaCTHUKOB JMAora, 00HapyKUBaTh Pa3Iniue M CXOACTBO
HO3UIINIL; B KOPPEKTHOU hopme HOpMyIHPOBATh Pa3HOIIIACHS, CBOM BO3PAKEHHS;
NpPECTaBIATh PE3yJbTaThl PEHICHUS 3aladyd, AKCICPUMEHTA, HUCCICIOBAHHS, MPOCKTa;
CaMOCTOSATENIFHO BHIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3agady Mpe3eHTAUuH U
0COOEHHOCTEW ayAUTOPHUH.

CoTpyanunuecTBo:

MOHUMAaTh W WCIOJIb30BAaTh MPEHMYIECTBA KOMAHJIHOW M HHIUBUAYAIbHON pabOThI Tpu
peueHnn y4eOHBIX 3ajay; NMPUHUMATh IIeJIb COBMECTHOHM JIEATEIBHOCTH, IUTAHUPOBATh
OpraHM3aIii0 COBMECTHOM pabOThI, pacpeaesaTh BUABI paboT, TOroBapuBaThC, 00CYKIaTh
MpoIlece U Pe3ybTaT padoThl, 000011aTh MHEHUS HECKOJIBKUX JTFOICH;

Y4acTBOBaTh B TPyHNoOBBIX (opmax paboTel (00CykmeHUs, OOMEH MHEHWH, «MO3TOBBHIC
IITYPMBD) W WHBIC); BBIOJIHATH CBOIO 4YacTh Pa0OThI U KOOPJAMHHPOBATH CBOU JEHUCTBUS C
JIPYTMMH YjeHaMH KOMAaHJbBI; OLICHMBATh KayeCTBO CBOETO BKJAJa B OOIIMIA MPOIYKT IO
KpUTEPUAM, CHOPMYITHUPOBAHHBIM YUACTHUKAMHU B3aUMOJ1CHCTBUSL.

3) Vuueepcanvnvie pezynamuenvie Oelicmgus, obecneuusaiom QopMuUposaHue CMublCI08bIX
YCMAHOBOK U IHCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuzaums:

COCTaBJIATH TIJIaH, AITOPUTM PEIICHUS 3aJ]a4H, BEIOUPaTh CIIOCO0 PEIIeHHS ¢ YIETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOBMOKHOCTEH, apryMEHTHPOBATh K KOPPEKTUPOBATH
BapUaHTHI PELICHUN C yU€TOM HOBOM HHPOpMALUH.

CaMOKOHTPOJIb:

BJIaJI€Th HABBIKAMHM ITO3HABATENHHON pediekcny Kak OCO3HAHHUS COBEPIIAeMBIX EHCTBUN U
MBICITUTENIBHBIX TPOIECCOB, MX pEe3yJdbTaTOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIA MpoIiecca U pe3yabTaTa pemeHns MaTeMaTHIeCKO 3aa49H;

MPEeJBUNCTh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTh IPH PCIICHUH 3aJa4d, BHOCHUTH
KOPPEKTHBHI B AEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIECTB, JAHHBIX, HAliZIEHHBIX OMNOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pE3yJbTara I[eTU U YCIOBUIM, OOBSCHATh MPUYUHBI JOCTIKCHUS
WIH HEJIOCTIKEHUS PE3YJIbTaToB JCATEIbHOCTH, HAXOJHWTh OIHMOKY, JJaBaTh OI[CHKY
npruoOpEeTEHHOMY OTIBITY.



NPEIAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh MOHATHSAMHU: TOUKA, IPSIMasi, INIOCKOCTb.

TIpuMeHSITh aKCHOMBI CTEPEOMETPUH U CACACTBUS U3 HUX MPH PEIICHUH FEOMETPHUCCKHX 3a/1a4.

OnepupoBaTh MOHATHSIMH: TAPATIICIBHOCTh U MEPICHIUKYIIPHOCTD MPSIMBIX U MIIOCKOCTEH.

KnaccugunupoBars B3aHMHOE PaCoI0KEHUE MPSAMBIX U INTOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMHE: IBYTPAHHBIN YTroJl, [PaHH JIBYTPAHHOTO yria, pedpo IBYTPaHHOTO YIIIa;
JMHEHHBIN YToJ [BYTPAHHOTO YIJIa; IPayCcHast Mepa JBYTPAHHOTO YTiia.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHUK, BBIMYKIIBIH W HEBBIMYKIIBIH MHOTOTPAHHHUK, 3JICMEHTHI
MHOTOIPaHHUKA, MPABUIIBHBIA MHOTOTPAHHUK.

Pacrmio3HaBaTh OCHOBHBIC BHIBl MHOTOIDAHHUKOB (MUpaMuaa; TMPU3Ma, MPSIMOYTOJbHBIH
napajuieNenureI, Kyo).

KnaccugpunupoBars MHOTOTPAaHHHKH, BBHIOWpas OCHOBAaHUS s KIacCH(PUKAIUHU (BBIMYKIbIC W
HEBBIMYKJIbIC MHOTOTPAHHUKH, TPABUIBHBIC MHOTOTPAHHHKH, TPSAMBIC W HAKIOHHBIC TPU3MEI,
napayIe/ICIUIe Ib).

OnepupoBaTh MOHATHSIMHU: CEKYIast IIIOCKOCTh, CCUYCHUE MHOTOIPAaHHUKOB.

OOBSACHATH MPUHITUITBI TOCTPOCHHUS CCUCHH, UCTTOB3YS METOJT CIICIOB.

CrpouTh CeYeHHUsST MHOTOIPAHHUKOB METOIOM CJI€/IOB, BBIMOIHATH (BBIHOCHBIC) TUIOCKHUE YSPTEKH
13 PUCYHKOB IPOCTBIX 00BEMHBIX (DHIYpP: BUI CBEPXY, COOKY, CHU3Y.

Perrate 3a7aud Ha HAaXOXIEHHE T'€OMETPHUYECKHX BEJIWUYUH MO 00pasiaM WM aJroOpuTMaMm,
NPHUMEHSS H3BECTHBIE aHAINTHIECKAE METOIBI IIPH PENICHUH CTAaHIaPTHBIX MAaTEMATHIECKHX 3a7ad Ha
BBIUKCJIEHHE PACCTOSHUN MEXIY ABYMS TOUYKAMH, OT TOYKH IO MPAMOIA, OT TOUYKK IO IIIOCKOCTH, MEXIY
CKPENTUBAIOIINMHUCS TIPSIMBIMH.

Perrate 3a7aund Ha HAaXOXIEHHE T'€OMETPHUECKHX BEJIWUYUH MO 00pasiaM WM aJrOpUTMaMm,
NPHUMEHSS H3BECTHBIE aHAINTHIECKAE METOIBI IIPH PENICHUH CTAaHIaPTHBIX MAaTEMATHIECKHX 3a7ad Ha
BBIUKCJICHHE YIJIOB MEXKIY CKPEIIMBAIONIUMUCS TPSIMBIMH, MEXKIY MPIMOM M IUIOCKOCTBIO, MEXIY
IUTOCKOCTSMH, IBYIPaHHbIX YIIIOB.

Bemucisare 00bEMBI M IUIOMIAAM ITOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MHpaMHaa) C
npUMeHeHHeM (GOPMYJT; BBIUHMCIIATE COOTHONICHWS MEXKIY IUIOMAIIMH IOBEPXHOCTEH, 0O0BEMaMM
10 T0OHBIX MHOTOTPaHHUKOB.

OrepupoBaTh MOHATHAMH: CHMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh W IUIOCKOCTH CHMMETPHI;
LIEHTP, OCh U IUNIOCKOCTH CAMMETPHH (PHUTYPHI.

WsBnekarb, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATh HMH(MOPMAIHIO O IPOCTPAHCTBEHHBIX
reoMeTpHYECKHX (PUrypax, mpeACTaBIeHHYIO Ha YepPTeKaX M PUCYHKaX.

IpumeHsaTh TeoMeTprudeckre (HaKThl IS PEMICHIS CTEPEOMETPHUUECKUX 3a1a4, IIPEII0IArafoIInx
HECKOJIBKO IIIaroB PEIIeHHUs, €CIIH YCIIOBHUS IPUMEHEHHUS 3aaHbl B SBHOH hopMme.

IIpuMeHsITh TPOCTEMIIIHE MPOrPAMMHBIE CPEICTBA U 3IEKTPOHHO-KOMMYHHKAIIMOHHbBIE CHCTEMBI
NPU PEIICHUN CTEPEOMETPHUUSCKHUX 3a1a4.

IpuBoauTH MPUMEPHl MATEMATHYSCKUX 3aKOHOMEPHOCTEH B MPUPOJC M KU3HH, PACIO3HABATH
NPOSBICHHE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

TpuMeHATh MONMyYeHHbIC 3HAHKS Ha MMPAKTHKE: aHATU3UPOBATh PeabHbIC CUTYallUH U IPUMCHSTh
U3yYCHHBIC MOHATHSA B TMPOIECCE MOUCKA PEIICHUS MaTEeMaTHUECKH CHOPMYITHPOBAHHONU MPOOIEMEI,
MOJICTUPOBATh PeaNbHbIC CHUTYallMM Ha S3bIKE TCOMETPHH, HCCIICNOBATh MOCTPOCHHBIC MOJCTH C
UCIMOJIb30BAHMEM TE€OMETPHYCCKHX MOHATHH W TEOpeM, ammapara aiareOpbl; periath MPaKTHYSCKHE
3aj1a4M, CBSA3aHHBIC C HAX0XK/ICHHEM T'€OMETPHUCCKHX BEITHIHH.



11 KJIACC

OnepupoBaTh TMOHSATHSAMH: [HIWHAPWYSCKAs MOBEPXHOCTh, OOpa3ymoIIUe IIJIWHIPUICCKON
MOBEPXHOCTH; LWIMHJAD; KOHUYECKas MOBEPXHOCTh, 00pa3yrollue KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepryueckas MOBEPXHOCTb.

Pacnio3naBare Tena BpamieHus (IWIKHIP, KOHYC, chepa u 1map).

OOBSACHATH CIIOCOOKI MOJTyYSHUS TS BPAI[CHUS.

Knaccudunuporars B3anMHOE pacroiokeHUue Cephl U IUIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CETMEHTA; IIapOBOH
CJIOH, OCHOBaHUE MIAPOBOI0 CIIOS, BRICOTA MIAPOBOTO CIIOS;, IIAPOBOM CEKTOP.

Berucnate 00BEMBI M TUIOMIAAM TOBEPXHOCTEH TEN BpAICHHS, TEOMETPUYCCKHX TEl C
MpUMEHCHHEM (OPMYIL.

OnepupoBaTh MOHATUSIMH: MHOTOIPAHHUK, BIIMCAHHBIA B cepy U ONMUCAHHBIA OKOJIO CQepsl;
cdepa, BIMCcaHHAs B MHOTOTPAHHUK WK TEJIO BpalICHUS.

BbeMucaTh COOTHOIICHHS MEX Y ILIOMASIMK MTOBEPXHOCTEH 1 00bEMaMU MO J00HBIX TEI.

N300paxkars n3ydaeMbie QUIYpPHI OT PyKH U C IPUMEHEHUEM MTPOCTHIX YSPTEKHBIX MHCTPYMEHTOB.

BomonHATE (BEIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY,
cOOKy, CHH3Y; CTPOUTH CCUCHUS TEJI BPAIICHHS.

W3Bnekarb, HWHTEpHpEeTHpPOBaTh W MPEOOPa30BBIBATE HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TEOMETPUIECKUX (PUTYpaX, IPEICTABICHHYIO Ha YePTEkKaX M PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIoaHATE JEWCTBUS CI0KCHHS BEKTOPOB, BBIYMTAHMs BEKTOPOB M YMHOXCHHs BEKTOpa Ha
YHCJI0, 00BICHIThH, KAKUMHU CBOMCTBAMH OHHU 00J1a1a1o0T.

[IpuMeHsTh IpaBHIIO MapalIeICIuIe/1a.

OnepupoBaTh MOHATUAMHU: JACKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrojll MEXJIYy BEKTOpaMH, CKaJISIPHOE INPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHbIC U KOMILJIAHAPHBIE BEKTOPBHI.

HaxomuTh CyMMy BEKTOPOB M MPOH3BEICHHE BEKTOpAa HA YHMCIIO, YroJl MEXKIy BEKTOpaMHu,
CKaJIIPHOE MPOM3BEICHHE, PACKIAAbIBATh BEKTOP 110 JBYM HEKOJIMHEAPHBIM BEKTOPAM.

3amaBath JIOCKOCTh YPaBHECHUEM B IEKAPTOBOM CHCTEME KOOPIMHAT.

[IpuMeHSTh TeOMeTpUUCeCcKre (GaKThl AT PELICHUS CTEPEOMETPHUCCKUX 3a1a4, IPeAOoIararlimx
HECKOJIBKO II1aroB PEIIeHHUs, €CJIHM YCIOBUS IPUMEHEHHUS 3a/1aHbl B IBHOH GopMe.

Pemarp mnpocreiiie TeoMeTpUYECKHE 3aladd Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
METOa.

Pemats 3ajauM  Ha  [JOKa3aTEAbCTBO MAaTEMATHYECKMX OTHOIIEHHH M HaXOXJICHUE
FeOMETPUYCCKUX BEIMYHMH 10 00pa3iiaM WM ajJlrOPUTMaM, IPUMEHSS H3BECTHBIC METOIbI IPU PEIICHUN
CTaHJapPTHBIX MATEMATHYCCKHUX 3aad.

[IpuMeHsTh MpOCTeiiiine IporpaMMHBIE CPEICTBA M 3JEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPH PEIICHUH CTEPEOMETPHUYCSCKHUX 3a1ad.

[lpuBoaUTH MpUMEPHI MAaTEMATHYSCKUX 3aKOHOMEPHOCTEH B MPHUPOJIC W JKU3HU, PAcIO3HABATh
MIPOSIBJICHYE 3aKOHOB TEOMETPHU B HCKYCCTBE.

[TpuMeHSTh NONYy4YCHHBIC 3HAHUS Ha TIPAKTUKE: aHATU3UPOBATh pealbHbIC CUTYAIUU U TPUMCHSITh
W3YUYCHHBIC MOHATHS B TPOIIECCE MOUCKA PEIICHHUS MaTeMaTU4ecKu C(OPMYIHPOBAHHONH MPOOIEMEI,
MOJICJIUPOBATh pEaNbHBIC CUTYallMd Ha $3BIKE T€OMETPUHU, HCCIIENOBATh MOCTPOCHHBIE MOJEITH C
UCTIOJIh30BAaHUEM T€OMETPUYECKHX IOHSATUH W TEOpeM, amnmapara aireOphl, peliaTh MPaKTHISCKHE
3aJ1a4M, CBS3aHHBIC C HAXOXKJICHUEM I'€OMETPHUYECKUX BEIIMIHH.



TEMATHUYECKOE IIVIAHUPOBAHUE
10 KJIACC
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BBenenue B ctepeomMeTpuio
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bu6mmoreka [JOK
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[IpsiMBIe ¥ IIIOCKOCTH B IPOCTPAHCTRBE.
ITapannensHOCTh NPAMBIX U TIIIOCKOCTEN
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[lepreHAUKYIAPHOCTD MPAMBIX H
IIOCKOCTEHN
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Vel MCKAY NPSIMBIMU U IIJIOCKOCTAMU

10
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MHororpaHHUKH
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OO0BEMBI MHOTOT'PDAHHUKOB

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru




HOBTOpeHI/Iel CCUCHUS, PACCTOAHUA U YIJIbL

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne m/m

HaumeHnoBaHue pa3iesioB U TeM
NMpPOorpaMMbI

KoanuecTBo yacoB

Bcero

KonTposibHbIe
padoThI

IIpakTH4eckne
padoThI

DyieKTpOHHBIE (U (PPOBBIE)
o0pa3oBaTeJIbHBIE pecypChl

Tena BpameHus

12

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

OO0BEMEI TEl

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

10

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

[ToBropenue, 0600UIcHNE,
CHCTeMaTH3aLusl 3HAaHU I

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34




IHOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
KouanvecTBo yacos
Ne Jara DJIeKTPOHHBbIE HH(POBbIE
Tema ypoka KonTpoabnbie | IlpakTudeckue
n/n Bcero u3yyeHUusi  oOpa3oBaTeibHbIe pecypchl
padoThI padoTsI
OCHOBHBIE TTOHATHUS CTEPEOMETPHUH:
TOYKa, IpsIMasi, INIOCKOCTb, ouommorexa LJOK
mpocTpancTBo. [IpaBuia https://m.edsoo.ru/

1 M300pakeHUs Ha PUCYHKAX: 1 1 Henens https://resh.edu.ru/office/user/profile/
n300paskeHHs TNIOCKOCTEH, https://www.yaklass.ru/
napauIeabHBIX MPSIMBIX (OTPE3KOB), https://ege.sdamgia.ru
CepeIMHBI OTpEe3Ka

ouoamoreka [JOK
[MonsaTHs: mMepeceKaromuecs https://m.edsoo.ru/
2 IUIOCKOCTH, TIEPECEKAIOIIIeCs mpsiMast 1 1 Henens https://resh.edu.ru/office/user/profile/
U TUTOCKOCTD https://www.yaklass.ru/
https://ege.sdamgia.ru
I oubmmoreka [{OK
OHSATHSI: TIEPECEKAIOIIUECS
P https://resh.edu.ru/office/user/profile/
3 TJIOCKOCTH, TIEPECEKAIOITUECS TIpSIMast 1 2 Hepens
https://www.yaklass.ru/
U IJIOCKOCTh .
https://ege.sdamgia.ru
3HaKOMCTBO C MHOTOI'PaHHUKAMH, oubmoteka [{OK
4 N300paKCHNE MHOTOTPAHHUKOB Ha 1 2 Here https://resh.edu.ru/office/user/profile/
He eIt
pHUCYHKaX, Ha IPOEKLMOHHBIX A https://www.yaklass.ru/
yepTekax https://ege.sdamgia.ru
H 5 oubmmoreka [IOK
avaJbHbIC CBEICHUS O KyOe U
8 i Y https://resh.edu.ru/office/user/profile/
5 ApaMue, UX pa3BEPTKU M MOJICITH. 1 3 Hemens
https://www.yaklass.ru/
CedeHust MHOTOTPaHHUKOB .
https://ege.sdamgia.ru
6 Hauansabie cBeneHus o Kyoe u 1 3 Hemens oubmmorexa [JOK




MMpaMUJIE, UX pa3BEPTKU U MOJECIH.
CeueHnst MHOTOTPaHHUKOB

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

TTousiTre 06 aKCHOMATHYECKOM

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/

7 MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI 4 Hepnens https//www.vaklass.ru/
CTEPEOMETPHU H CIICICTBUS U3 HUX https://ege.sdameiaru
TlonsiTHE 00 aKCHOMATHYECKOM Gubamorexa LIOK
g HOCTPOEHIH CTEPEOMETPHIL: AKCHOMEL 4 wexens https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
CTEPEOMETPHU H CIICICTBUS U3 HUX https://ege.sdameiaru
[TonsiTre 00 akcMOMaTHYECKOM bubmmorexa [OK
9 HOCTPOEHIH CTEPEOMETPHIL: AKCHOMEL 5 Henens https://resh.edu.ru/office/user/profile/
CTEpPEOMETPHH U CJIE/ICTBUS U3 HUX https://www.vakla.lss.ru/
https://ege.sdamgia.ru
[TonsiTre 00 akcMOMaTHYECKOM bubmmorexa [OK
10 HOCTPOEHIH CTEPEOMETPHIL: AKCHOMEL 5 Henens https://resh.edu.ru/office/user/profile/
CTEpPEOMETPHH U CJIE/ICTBUS U3 HUX https://www.vakl;.lss.ru/
https://ege.sdamgia.ru
B3auMHoOe pacnonoxeHue NpsMbIX B oubmmoreka [{OK
1 MIPOCTPAHCTRBE: TePECeKarOIInecs, 6 nenes https://resh.edu.ru/office/user/profile/
napajieNIbHble W CKPEIIMBAIOIINECs https://www.yaklass.ru/
PSIMbIC https://ege.sdamgia.ru
HapaJIJIeJII)j-IOCTL MPSMBIX H . GuGmorexa LOK
[ITOCKOCTEH B POCTPAHCTRE: https://resh.edu.ru/office/user/profile/
12 NapajuieIbHbIe MIPSIMBIE B 6 Henens
IPOCTPAHCTBE; MapaaIeNTbHOCTh TPEX https://www.vakl;.lss.ru/
https://ege.sdamgia.ru
MPSIMBIX
[TapannensHOCTH IPAMBIX U oubmmoreka [IOK
13 IUTOCKOCTEH B IPOCTPAHCTBE: 7 Henenst https://resh.edu.ru/office/user/profile/

ITapannensHOCTh PAMON U

https://www.yaklass.ru/




IINIOCKOCTH

https://ege.sdamgia.ru

Vel ¢ COHAITPAaBJICHHBIMU

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/

14 7
CTOPOHAMHU HeAc https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [JOK
Yroa Mexay IpsMbIMH B https://resh.edu.ru/office/user/profile/
15 8 Henens
MIPOCTPAHCTBE https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [JOK
Yroa Mexay IpsMbIMH B https://resh.edu.ru/office/user/profile/
16 8 Henens
MIPOCTPAHCTBE https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
[TapaiiensHOCTh IUIOCKOCTEH: https://resh.edu.ru/office/user/profile/
17 9 Henmens
napasieNIbHbIe MII0CKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
. N https://resh.edu.ru/office/user/profile/
18 CRoiicTBa MapauIeIbHbIX INIOCKOCTEN 9 Henmens
https://www.yaklass.ru/
https://ege.sdamgia.ru
Ipocreiitine NPOCTPaHCTBEHHBIC oubarorexa [IOK
19 (I)II; VDL HA nnoixo?;n' TeThas 10 Hexes https://resh.edu.ru/office/user/profile/
N 6y111)a LIeeIIIe  TETPASAD, A https://www.yaklass.ru/
Yo, nap A https://ege.sdamgia.ru
ouoamorexa [JOK
20 oCThOCHIE CeteH 10 Hexes https://resh.edu.ru/office/user/profile/
P A https://www.yaklass.ru/
https://ege.sdamgia.ru
K
21 ITocTpoenue ceueHmit 11 Henens Gubmorexa LIO

https://resh.edu.ru/office/user/profile/




https://www.yaklass.ru/

https://ege.sdamgia.ru

KonTponbHas pabota mo teme
"TIpsiMBbIe ¥ TUTOCKOCTH B

oubmmoreka [JOK
https://resh.edu.ru/office/user/profile/

22 11
npoctpanctse. [lapannensHOCTD HeAcA https://www.yaklass.ru/
MPSIMBIX U TUTOCKOCTEH" https://ege.sdamgia.ru
TlepnieHAUKYIAPHOCTD MPSAMOUN U Gubamorexa LIOK
3 HJI(I;)CKOCI’[H/I‘};IC I:ICH i I;m e 12 Hexets https://resh.edu.ru/office/user/profile/
HOAMLLC B n O(I:T aHI([ITBZ P A https://www.yaklass.ru/
P poctp https://ege.sdamgia.ru
ouoamoreka [JOK
[psiMble mapaniensHble U https://resh.edu.ru/office/user/profile/
24 12 vepens
MEPICHANKYJISPHBIC K MJIOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
[psiMble mapaniensHble U https://resh.edu.ru/office/user/profile/
25 13 nepens
MEPICHANKYJISPHBIC K MJIOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
[Ipu3Hak nepneHIuKyISIPHOCTH https://resh.edu.ru/office/user/profile/
26 . 13 Henens
MPSIMOK ¥ IIOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
[Ipu3Hak nepreHANKYIAPHOCTH https://resh.edu.ru/office/user/profile/
27 Ny 14 nenens
MPSIMOM ¥ IIOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
Teopema o npsimoii https://resh.edu.ru/office/user/profile/
28 . 14 nenens
MEPIEHANKYISPHON TIOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
29 Teopema o npsimoit 15 venenss = O6ubmmoreka LIOK




HepHeHZ[HKy.HHpHOﬁ IIIIOCKOCTHU

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

Teopema o npsmoit

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/

30 . 15 Henens
MEPICHIUKYJIAPHOHN IOCKOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
enrie AKITO . ouoamoreka [JOK
MEHIUKYJISP U HAKJIOHHBIE:
PHCHARKY AP https://resh.edu.ru/office/user/profile/
31 paccTOsIHUE OT TOYKH 10 IIIOCKOCTH, 16 venens
. https://www.yaklass.ru/
aCCTOSHUE OT IPSAMOM 10 INIOCKOCTH )
P P A https://ege.sdamgia.ru
N oubmmoreka [{OK
EpIIEHINKYJIP U HAKIOHHBIE:
PHCHAMIKY AP https://resh.edu.ru/office/user/profile/
32 paccTOsIHUE OT TOYKH 10 IIIOCKOCTH, 16 venens
. https://www.yaklass.ru/
PacCcTOosIHUE OT MPSIMOM 70 TNIOCKOCTH .
https://ege.sdamgia.ru
N oubmmoreka [{OK
EpIIEHINKYJIP U HAKIOHHBIE:
PHCHAMIKY AP https://resh.edu.ru/office/user/profile/
33 PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH, 17 uenens
° https://www.yaklass.ru/
PaccTosIHUE OT MPSIMOM 10 TNIOCKOCTH .
https://ege.sdamgia.ru
N oubmmoreka [{OK
EPIICHINUKYJISIP U HAKIOHHBIE:
PHCHAMIY AP https://resh.edu.ru/office/user/profile/
34 paccTOsIHUE OT TOYKH JI0 IIIOCKOCTH, 17 senens
° https://www.yaklass.ru/
PaccTosIHUE OT MPSIMOM 10 TNIOCKOCTH .
https://ege.sdamgia.ru
ouoamoreka [JOK
35 VYIIIbl B IPOCTPAHCTBE: YIOJI MEKIY 18 Hexe https://resh.edu.ru/office/user/profile/
HeHens
MPSIMO U TIIOCKOCTBIO A https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
BYTPaHHEIN yroj, THHEHHBIN yro https://resh.edu.ru/office/user/profile/
36 Heyrp y yr 18 Henens D D

JOBYTPAaHHOTO yria

https://www.yaklass.ru/
https://ege.sdamgia.ru




JIByrpaHHBIN yrou, TMHEHHBINA yrom

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/

37 JIBYTPAHHOI'O yIJIa 19 senens https://www.yaklass.ru/
https://ege.sdamgia.ru
TlepnieHAMKYISAPHOCTH MJIOCKOCTEMN: butmotexa LIOK
18 HpH3HAK HepIEH Ky APHOCTH ZIBYX 19 Hesens https://resh.edu.ru/office/user/profile/
- https://www.yaklass.ru/
IJIOCKOCTEH .
https://ege.sdamgia.ru
[eprieHANKYIAPHOCTD TUIOCKOCTEH: Oubmorexa LIOK
39 HpH3HAK MepIEH Ky IAPHOCTH ZIBYX 20 Heens https://resh.edu.ru/office/user/profile/
- https://www.yaklass.ru/
IJIOCKOCTEH .
https://ege.sdamgia.ru
[eprieHANKYIAPHOCTD TUIOCKOCTEH: Gubamorexa LIOK
40 HPH3HAK TIEPICHNKYAPHOCTH S1BYX 20 Heniens https://resh.edu.ru/office/user/profile/
- https://www.yaklass.ru/
IJIOCKOCTEH .
https://ege.sdamgia.ru
ouoamoreka [JOK
A1 TeopeMa o TpéX MepIEHAHKYIAPaX 21 nenens https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
0 TeopeMa o TpéX MepIEHAHKYIAPaX 21 nenens https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
43 TeopeMa 0 TpEX MePIEHIHKYIAPaX 22 nenens https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
Kontponbnas paboTa no Temam oubmmoreka [IOK
44 "[lepreHANKYISIPHOCTD MPSIMBIX U 22 menenst | https://resh.edu.ru/office/user/profile/

M

MIOCKOCTEH" M "YTIIBI MEXKITY

https://www.yaklass.ru/




npsMbIMy 1 Onbmmoreka LIOK
MJI0CKOCTAMU"

https://ege.sdamgia.ru

Ilonsatne MHOTOT PaHHUKA, OCHOBHBIC
OJICMCHTBI MHOTOI'paHHHUKA,

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/

45 BBIITYKJIBIE U HEBBIITYKJIbIE 23 Henens
oyo . a}3/ SorKa A https://www.yaklass.ru/
MHOTOTPaHHUKH; pa3BEPTK .
P pasaep https://ege.sdamgia.ru
MHOTOTPaHHHKA
IIpu3ma: n-yroipHas mpu3Ma; TpaHu | oubmoteka [{OK
OCHOBAaHUS IPU3MBI; IpsiMast U https://resh.edu.ru/office/user/profile/
46 23 Hemens
HAKJIOHHAs IPU3MBbI; OOKOBas U https://www.yaklass.ru/
TI0JIHASl TIOBEPXHOCTD MPHU3MBI https://ege.sdamgia.ru
oubmmoreka [{OK
47 [Mapanienenumnen, mpAMOYTOIbHBIN 24 https://resh.edu.ru/office/user/profile/
. Hesens
napasule/IeIMIIe]] K €ro CBOHMCTRA A https://www.yaklass.ru/
https://ege.sdamgia.ru
IMupamua: n-yroipHasi MUpaMusa,
ap )j)c o }: . a baniz oubmmoreka [IOK
IpaH U OCHOBaHWE THUPAMU/IBI;
p P https://resh.edu.ru/office/user/profile/
48 OOKOBasl 1 TIOJIHAS IOBEPXHOCTh 24 nepens
. https://www.yaklass.ru/
MTUPAMUJIBL; TPABUIbHAS U yCEUEHHAS .
PAMIIEL TP y https://ege.sdamgia.ru
nupamuIa
[IpaBuibHBIE MHOTOTPaHHUKY:
MOHSATUE TIPABUIHHOTO oubmmoreka [JOK
49 MHOTOTPaHHHUKA; ITPaBUJIbHAS IIPHU3Ma 25 https://resh.edu.ru/office/user/profile/
Hesens
Y TIpaBUJIbHAS TUPAMHUIA; A https://www.yaklass.ru/
MpaBWJIbHAS TPEYroJjibHas MUpamMuaa https://ege.sdamgia.ru
Y TIPaBUIILHBIH TETpasp; Kyo
I oubamorexa [JOK
€/ICTaBJICHUE O MPABUIIBHBIX
best p https://resh.edu.ru/office/user/profile/
50 MHOTOT'paHHHKaX: OKTasdp, 25 Henmens
OTeKASID H HKOC) https://www.yaklass.ru/
HOACKAAD Ap- https://ege.sdamgia.ru
51 CuMMeTpHs B POCTPAHCTBE: 26 menenst | O6ubmmoreka [{OK




CHMMETpPUSI OTHOCUTEIBHO TOUKH,
MPSMOH, TTOCKOCTH. DIEMEHTHI
CHMMETPHUH B TUPAMHJIAX,
napajieJenuneaax, NpaBUIbHbBIX
MHOTOT'PaHHHKAX

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

Brruncnenue >1eMeHTOB

ouoamorexa [JOK
https://resh.edu.ru/office/user/profile/

52 1 PEO 26
M;-L(ll;orpaHHI/IKOB pEOpa, quaroHasu, HeOens hitps://www.vaklass.ru/
y https://ege.sdamgia.ru
Hnomalﬂb 00KOBOI1 HOBerHOf:TI/I u Gubmorexa LIOK
IIOJIHOM ITOBEPXHOCTH IPSIMOIL
p p . https://resh.edu.ru/office/user/profile/
53 MIPU3MEI, THIOIIAh OCHOBAHUM, 27 Henens
. https://www.yaklass.ru/
TeopeMa 0 OOKOBOM ITOBEPXHOCTH .
. https://ege.sdamgia.ru
MIPSIMO¥ MTPU3MBI
11 o %
o St g
p p https://resh.edu.ru/office/user/profile/
54 MUPAMUIBL, TEOPEMA O TUIOILAIN 27 Henens
. . https://www.yaklass.ru/
OOKOBOI TOBEPXHOCTH YCCUEHHOM )
https://ege.sdamgia.ru
MUPAMUIBI
ouoamoreka [JOK
Kontpossnas paboTa no teme https://resh.edu.ru/office/user/profile/
55 , , 28 Henens
"MHoOrorpaHHuKku" https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
https: h.edu.ru/offi fil
56 Homsmie 06 oBnéme 28 Henes ps://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
https: h.edu.ru/offi fil
57 OGbEM mHpaMuEL 29 Henens ps://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/
https://ege.sdamgia.ru




58

O0BEM upaMubl

29 Henens

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

59

O0BEM upaMubl

30 menens

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru

60

O0BEM upaMubl

30 Henens

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

61

O0BEM TPU3MBI

31 menens

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

62

O0BEM TPU3MBI

31 menens

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

63

O0BEM TPU3MBI

32 Henens

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

64

KonuTponbHas pabota mmo teme
"OO0BEMBI MHOTOTPAaHHUKOB"

32 Hemend

ouoamoreka [JOK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

65

IToBTOpenue, 0600IICHIE
cHCTEMAaTU3alMsl 3HAHUMA.
IloctpoeHue ceuenuii B

33 Henens

oubmmoreka [JOK
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/




MHOT'OIpaHHUKC

https://ege.sdamgia.ru

[TorTOpenue, 0600IICHIE
CUCTEMAaTH3alUs 3HAHUM.
Breruncienue pacCTOSTHUNA: MEXTY

oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/

66 JIByMsI TOUKaMH, OT TOYKH 10 1 33 Henens
. https://www.yaklass.ru/
MPSIMOK, OT TOYKH JI0 INIOCKOCTH, )
https://ege.sdamgia.ru
MEXTy CKPEIMBAIOIIIMMHUCS
MPSIMBIMU
oubmmoreka [{OK
https://resh.edu.ru/office/user/profile/
67 UtoroBast KOHTponbHAsA paboTa 1 34 nenens
https://www.yaklass.ru/
https://ege.sdamgia.ru
IToBTOpeHue, 0000IICHIE
](;HCTeMaTI/ISaI_II/I}I 3HAHUM. GubmoTexa LOK
BIYUCIIEHUE YIIIOB: MEX,
y Y https://resh.edu.ru/office/user/profile/
68 CKPEITUBAIOIIIMHUCS TIPSMBIMH, 1 34 nenens
MOKITY TDAMOM 1 TTOCKOCTEO https://www.yaklass.ru/
Ay ip ’ https://ege.sdamgia.ru
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
IJIOCKOCTAMH
OBHIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuecTBo 4acoB

Ne Jara Dy1ieKTPpOHHBIE HUPPOBHIE
Tema ypoka Kontpoubnbie  IIpakTnueckue
n/n Bcero H3yuYyeHUsl  oOpa3oBaTeJibHbIE Pecypchl
padoThI padoThI
oubmmoreka [JOK
Cdepa u 1map: 1eHTp, paauyc, https://m.edsoo.ru/
1 JIUaMeTp; IUIOMIAAb [IOBEPXHOCTH 1 1 Henens https://resh.edu.ru/office/user/profile/
cthepsl https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
BsaunmMHoe pacnionoxxeHue cepsl 1 https://m.edsoo.ru/
2 IJIOCKOCTH; KacaTeJIbHas INIOCKOCTE 1 2 Henens https://resh.edu.ru/office/user/profile/
K cepe; miomianb chepbl https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
N3o6pakenue chepsl, mapa Ha hitps://m.edsoo.ru/
3 p PPl tap 1 3 "Henens https://resh.edu.ru/office/user/profile/
miockoctr. CeueHus mapa
https://www.yaklass.ru/
https://ege.sdamgia.ru
Huauaapudeckas IOBEPXHOCTD Oubmorexa LHOK
0bpas IIE) W€ LUINAH II;quKoﬁ, https://m.edsoo.rw
4 Pa3YIOIIHE It P . 1 4 genens https://resh.edu.ru/office/user/profile/
MOBEPXHOCTH, OCh IHIHHPUICCKOM
https://www.yaklass.ru/
MMOBEPXHOCTH .
https://ege.sdamgia.ru
Iuausap: ocHOBaHUS U OOKOBAs Oubmorexa [IOK
[OBE XI}[IF())'CTL o0Opasyromas 1 oCh; https://m.edsoo.ru/
5 p ’ Ii yrou . ’ 1 5 Henes https://resh.edu.ru/office/user/profile/
IJI0IA b OOKOBOM U HOJHOM
https://www.yaklass.ru/
MMOBEPXHOCTH .
https://ege.sdamgia.ru
6 M3o0pakeHne MIIHHIPA HA 1 6 Hemens oubmmoteka [[OK




mwiockocTu. Pa3BépTka nununpa.
Ceuenust TMIHH/PA (TUTOCKOCTBIO,
napasuieibHON Win
MIEPICHIUKYJIIPHON OCH IHIIMHPA)

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

Konuyeckas moBepXHOCTb,
o0pa3yroInye KOHHYECKOM

oubmmoreka [{OK
https://m.edsoo.ru/

7 7 "Henmens https://resh.edu.ru/office/user/profile/
MMOBEPXHOCTH, OCh U BEPILIMHA
. https://www.yaklass.ru/
KOHHUYECKOU TTOBEPXHOCTH .
https://ege.sdamgia.ru
ouoamoreka [JOK
Komnyc: ocHoBaHMe 1 BepiInHa, https://m.edsoo.ru/
8 00pasyoinas U 0Ch; IIOMIAIb 8 Hepens https://resh.edu.ru/office/user/profile/
OOKOBOI1 M MOJIHOW ITOBEPXHOCTH https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
VYceu€HHBIN KOHYC: 00pa3yoIiue 1 https://m.edsoo.ru/
9 BBICOTA; OCHOBaHUSA U OOKOBast 9 Henmens https://resh.edu.ru/office/user/profile/
MMOBEPXHOCTh https://www.yaklass.ru/
https://ege.sdamgia.ru
M3obpaxeHne KOHyca Ha
p . Y ouoamoreka [JOK
miockocT. Pa3BépTka KoHyca.
Cote oHyca (ILI0CKOCTIO https://m.edsoo.ru/
YCHUS KOH IJIOCKOCTHIO,
10 }: 10 memens | https://resh.edu.ru/office/user/profile/
napauieIbHOH OCHOBAHHMIO, U
. https://www.yaklass.ru/
IJIOCKOCTBIO, IMPOXOIAIIEH uepes .
poXOIA P https://ege.sdamgia.ru
BEPIITHHY)
ouoamoreka [JOK
KomGua o BpaLle https://m.edsoo.ru/
MOHMHAIINS TCJT B HUS U
11 ! patll 11 megenst | https://resh.edu.ru/office/user/profile/
MHOTOTPaHHUKOB
https://www.yaklass.ru/
https://ege.sdamgia.ru
12 MHOrorpaHHuK, ONMKUCaHHBIN OKOJIO 12 vegens = Ombmmoreka [JOK




cdepsr; cepa, BIIMCaHHAS B
MHOTOT'PaHHUK WU B TEJIO
BpaLIEHUs

https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

13

TTousitue 06 00BéMe. OCHOBHBIE
CBOIiCTBA 00BEMOB TeEI

13 menens

oubmmoreka [{OK
https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

14

O0BbEM LUIHHIPA, KOHYCa

14 Henens

ouoamoreka [JOK
https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

15

O01EéM mapa u wonans chepsl

15 menens

oubmmoreka [{OK
https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

16

ITomo0OHbIE TeIa B MPOCTPAHCTRBE.
CoOTHONICHUS] MEXTy TUTOIIAIIMU
MMOBEPXHOCTEH, 00BbEMaMuU
IMOTOOHBIX TEI

16 Henemnsa

ouoamoreka [JOK
https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

17

KonTponbHas pabota mo remam
"Tena Bpamenus" u "O0beMbI Te"

17 nenens

oubmmoreka [{OK
https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

18

BekTop Ha MI0CKOCTH U B
MPOCTPAHCTBE

18 Hepemnsa

ouoamoreka [JOK
https://m.edsoo.ru/




https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

ouoamoreka [JOK
https://m.edsoo.ru/

19 Cro’keHue U BbIUUTaHHE BEKTOPOB 19 wemenst  https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
https://m.edsoo.ru/

20 YMHOKEHHE BEeKTOpa Ha YUCIIO 20 menenst | https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK

Paznoxenune Bekropa mo Tpém https://m.edsoo.ru/
21 HEKOMIUIAHAPHBIM BEKTOPaM. 21 wemenss  https://resh.edu.ru/office/user/profile/
[IpaBuno mapamenenuneaa https://www.yaklass.ru/
https://ege.sdamgia.ru
oubmmoreka [{OK
Pemenne 3amay, CBI3aHHBIX C https://m.edsoo.ru/
22 MIPUMEHEHUEM IIPAaBUI ACHCTBHI C 22 menenst  https://resh.edu.ru/office/user/profile/
BEKTOpaMHU https://www.yaklass.ru/
https://ege.sdamgia.ru
IIpsimoyronbHasg cuctema Gubamorexa LHOK
https://m.edsoo.ru/
23 KOOPAHHAT B POCTPAHCTEE. . 23 wenens  https://resh.edu.ru/office/user/profile/
Koopaunate! Bektopa. [Ipocteitmiue
3412491 B KOOpUHATAX https://www.vaklé.lss.ru/
https://ege.sdamgia.ru
YTros MeKIy BEKTOpaMH. Gubamorexa OK
24 24 menens  https://m.edsoo.ru/

CkansipHOe TIPOU3BEJICHUE BEKTOPOB

https://resh.edu.ru/office/user/profile/




https://www.yaklass.ru/

https://ege.sdamgia.ru

Brruncnenue yrioB MexIy

oubmmoreka [JOK
https://m.edsoo.ru/

25 25 memens = https://resh.edu.ru/office/user/profile/

MPSIMBIMH M TIOCKOCTSIMH https//www.vaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK

KoopauHaTtHO-BEKTOPHBIN METOX https://m.edsoo.ru/

26 IIPH PEIICHUH FEOMETPHUYCCKUX 26 memenst  https://resh.edu.ru/office/user/profile/

3a71a4 https://www.yaklass.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK

KounTponbHas pabota mmo teme https://m.edsoo.ru/

27 "BeKTophl 1 KOOpAMHATEI B 27 wenens  https://resh.edu.ru/office/user/profile/

pocTpaHCcTBE" https://www.yaklass.ru/
https://ege.sdamgia.ru
[ToBTOpeHme, 0000IICHHE 1 Gubamorexa OK
N https://m.edsoo.ru/
28 CHICTEMATH3ALIAS SHAHHH. OCHOBHEIS 28 memenst | https://resh.edu.ru/office/user/profile/
g::ﬁﬁéifgm’ TEOpeMBL Kypea https://www.vaklé.lss.ru/
https://ege.sdamgia.ru
ouoamoreka [JOK
[ToBTOpeHwue, obo0IICHNE 1
. https://m.edsoo.ru/

29 CHCTeMATH3ALLHs] SHAHHHA. OCHOBHbIE 29 memens | https://resh.edu.ru/office/user/profile/
(urypsl, GpakThl, TECOPEMBI Kypca https-//www.vaklass.ru/
[UTaHAMETPHH https://ege.sdamgia.ru
[ToBTOpenwue, obo0IICHNE 1 oubmmoreka [{OK
cHCTeMaTH3alys 3HaHUH. 3aga4yu https://m.edsoo.ru/

30 30 Henens

TUTAHUMETPUN ¥ METOJIBI X
peleHus

https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/




https://ege.sdamgia.ru

[ToBTOpeHme, 0000IICHHE 1
cucTeMaTu3alus 3HaHuH. 3a1aun

oubmmoreka [{OK
https://m.edsoo.ru/

31 1 31 wenens | https://resh.edu.ru/office/user/profile/
IUTAHUMETPHUH B METOJBI UX
S https://www.yaklass.ru/
p https://ege.sdamgia.ru
ouoamoreka [JOK
[ToBTOpeHwue, oboOIICHNE 1
crucreMatu3anys 3HaHu. OCHOBHBIE https://m.edsoo.ru/
32 urypsI (baxlim Teo eM;)I vbea 1 32 wenena  https://resh.edu.ru/office/user/profile/
ore yeI:)N;e it » TEOP yp https://www.yaklass.ru/
P P https://ege.sdamgia.ru
oubmmoreka [{OK
https://m.edsoo.ru/

33 HroroBast KOHTpOJIbHAS paboTa 1 33 wemensts  https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru

34 [ToBTOpeHME, 0606HICHI:IC u | 34 Hexens

CHCTEMATU3alUs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Marematuka: anrebpa U Hayajla MaTeMaTHIecKoro ananusa, reomerpus. 'eomerpus. 10-11 kiace.
VYuaeOnuk. bazoBerii u yriy6nénnsiit yposHu/ AtanacsH JL.C., Byrysos B.®., Kanomues C.b. u ap.
;AktonepHoe obmectBo "UsnmarensctBo "TIpocsemenue"

leomerpus. Junaktuueckue matepuainsl. 10 kiaacc. bazoBeiii 1 npodunsHbIi ypoBHU./B.I. 3uB;
AxmmonepHoe obmiectBo "Mznarenberso "TIpocemnienne"

leomerpus. Junaktuueckue matepuainsl. 11 kiaacc. bazoBeiii 1 npodunsHbIi ypoBHU./B.I. 3uB;

AxknmonepHoe o6mectBo "M3narensctBo "TIpocBemenne”

METOANYECKUE MATEPHUAJIBI JJIS1 YUUTEJIA
l'eomerpus. [loypounsie pazpabotku. 10—11 kinaccst :
yueb.1mocodue 1jis 0011e00opa3oBar. opranusariuii /

C. M. CaaksH, B. @. by Ty30B. — M. : [Ipocsemnienne, 2017 —
2-e u3 ., nepepab. — 232 c. : wir. MI'Y — mkone). —

ISBN 978-5-09-043092-0.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

ounbamoreka 1ok https://m.edsoo.ru/
https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru

https://ege.sdamgia.ru






